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Work, 
energy and 

power



 Previous
  Points



       Mathematical expression of 
                    mechanical   work



Work done by 
Constant  Force

Work done by 
Variable  force

Constant applied 
external force 

Variable applied 
external force

•Gravitational force •Spring 

Frictional force



         Work done by Constant Applied force 

WF =F.S= FS cos 
 Work done by frictional force 

Wf =F.S= f S cos 180

Wf =-f s
Work done by Gravitational force

Wg= mgh

Work done by constant force



    Work done by  spring  
     force/restoring force/

      Work done by Variable force



Graphical representation of work





Work done by conservative force and non- 
conservative force.

Define Energy 
State work energy theorem and law of 

conservation of energy
List the types of energy
Define power
Solve some problems concerning work, 

energy and power

Today’s lesson



 Work done by 
conservative force

©A force is conservative if 
its net work done for a 
complete path is ZERO.

©Work done by such forces 
is independent of the path.

Example of such force are 
Gravitational force 
Elastic force like spring 

force

 Work done  by  non-
conserva t ive  force

©A force is non-conservative if its 
net work done for a complete path 
is DOUBLED.

©Work done by such force depends 
on the path that we choose  

Example of such force are 
Work done by frictional forces, 

damping force, dragging force may 
be considered as Conservative force. 

Work done by conservative force and non- 
conservative force/dissipative force/



Work done by gravitational force is zero for a  
complete path



Work done by conservative force is 
independent of the path



ENERGY

   Energy is one of the abstract terms commonly used in 
science. It is one of the core entities of the universe. 
In physics energy is defined as 

  “ the ability / capacity / of something which enables 
us to perform work ”.

  This capacity /ability/ which enables us to perform 
work is found in different forms; even mass itself can 
also be as a source of energy according to Einstein 
equation of mass-energy relation.  Here in this topic 
we just focus only on mechanical form of energy and 
this are Kinetic energy and potential energy.





The quantity on the right side of the 
above equation i.e (1/2mv2) is kinetic 
energy.

  It is a type of energy formed on a 
given object due to its motion. This 
energy enable us to perform work due 
to the difference in speed, it is all 
governed under Work- kinetic energy 
theorem.



Exercise 
What is the kinetic energy 
possessed by 4 kg object 
as its speed is exactly 
6m/s?



Given:-   m=4 kg  
                  V=6m/s
    Required:- ke=?
Solution:- ke = ½ mv2 
                  ke = ½ (4)(6)2

                  ke = 72 J



Work- kinetic energy theorem. 

  “In the case in which work is done on a system and the 
only change in the system is in its speed, the work done 
by the net force equals the change in kinetic energy of 
the system”.

  

The work–kinetic energy theorem indicates that the 
speed of a particle will increase if the net work done on 
it is positive, because the final kinetic energy will be 
greater than the initial kinetic energy. The speed will 
decrease if the net work is negative, because the final 
kinetic energy will be less than the initial kinetic energy. 



Exercise 
What is the final speed of 
a 4 kg object , if its 
initial speed is 2 m/s; as 
42 J of  mechanical work 
is performed on it?



Given:-   m=4 kg  
                  Vi=2 m/s

                  W= 42 J

    Required:- Vf =?

     Solution:- From work energy theorem 

                    W= ke   W= ½ mv
f
2 - ½ mv

i
2 

                     W+  ½ mv
i
2 = ½ mv

f
2

                  42+  ½ (4)(2)2 = ½ mv
f
2

                                       50= ½ mv
f
2

                                       v
f
2 =25    

                                       v
f
 =5 m/s           











Summary
Kinetic  

Energy
Ke=1/2mv2

W=Wn +Wc=Ke

W=Ke

Wc=-U

Potential Energy
Gravitational 
Energy 

GPE= mgh

Elastic 
potential 
energy 

EPE=1/2kx2



What is the elastic potential 
energy stored by a spring as it 
is compressed to 20 cm, 
where the spring is 
characterized by stretching 
2m using 120 N ?  

EXERSISE



  Given:-   x or x= 20 cm= 0.2m
   Required:- EPE=?

   Solution:- EPE= ½ k  x2 
however  the  spring constant or force constant is not 

directly given, so we have to determine from the give 
characteristics

F= 120 N    and x= 2m

F˜ x   F=k x   k=F/x  K= 120/2=60N/m

Therefore,    EPE= ½ k  x2 
                      EPE= ½ (60)(0.2)2 
                      EPE= 1.2 J















 An engine raises a load of 
100 kg from a mine that is 
300 m deep within  2 
minutes. What is the power 
of the engine?

Exersise



Given:-   m=100kg  
                  h= 300 m

                  t= 2 min= 2x60=120 sec

    Required:- P =?

     Solution:- P=w/t    or   P= F.V= Fv cos 

W=mgh     W=(100)(10)(300)=300000                 
                   

  Since  P=w/t    P=(300000)/(120)=2500 W       
   

                               P=2500 W or 

                               P=2.5 KW



Exercise 1



 

Exersise-2
What is the work done for the 
force-displacement graph shown 
below ?




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Work done by constant force
	Work done by Variable force
	Graphical representation of work
	Slide 9
	Today’s lesson
	
	
	Work done by conservative force is independent of the path
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Summary
	EXERSISE
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Exersise
	Slide 36
	Exercise 1
	Slide 38
	Slide 39

